Abstract. This paper aims at starting a new research line on Spanish proverbs with the help of computational tools. The first step to reach this goal was the compilation of a corpus of proverbs from existing digital sources. Later, a phonetic study of the items of the corpus was carried out, approaching the syllabic structure and metrical features, as well as regularities and patterns in the configuration of paremiological units. For the future, we expect to complete this work by extending the research to syntactic and semantic features and build a system capable of searching for analogue structures in large collections of texts.
Introduction

Phonetic and metrical patterns in proverbs
Exploring the relationship between metrical or phonetic features and proverbs is, by no means, a new approach in paremiological studies: reflections on the nature of such kind of patterns are common in literature, more often than not, as casual remarks which may still await for a more rigorous approach [1] .
Nevertheless, phonetic regularities found in proverbs have been hypothesized to serve as an instrument of internal organization [16] , as a sign of an utterance's proverbiality [1, 2] or as a mnemotechnical device [6] .
Empirically oriented approaches to the study of phonetic regularities in proverbs seem to be scarce, and, as such, their possible applications in paremiography and paremiology have not been explored, i.e. as criteria for search queries in databases or as a variables in automatic or manual identification tasks.
In Spanish-language proverbs, such patterns have been observed to occur as rhyme (specially as phrase-final assonance), isosyllabism, binary (prosodic, syntactic) structure, and a certain intonational pattern. Several works approach the topic, among others [1, 2, 3, 4, 7, 9, 12, 13, 15 ].
Objectives
In this paper we aim to go deeper into a corpus-based computational approach to Spanish paremiology, that has not been enough developed so far.
Moreover, we have the goal to corroborate some remarks on the phonetic regularities found in Spanish proverbs. The following hypotheses were considered:
1. Binary proverbs were expected to predominate over non-binary proverbs. 2. Rhymed proverbs were expected to predominate over rhymeless proverbs. 3. In binary and rhymed proverbs, assonance was expected to be the dominant type of rhyme, over consonance. 4. Proverbs formed by two or more units were expected to exhibit isosyllabicity. 5. Octosyllabic proverb hemistichs were expected to predominate over nonoctosyllabic hemistichs.
To do so, we describe a basic methodology which consisted on the creation of a corpus of proverbs with metrical and phonetic labeling.
Methodology
The corpus
Three on-line databases were used as basis for our corpus: Refranero mexicano [11] , and the Spanish sub-corpora of both Refranero multilingüe [14] , and ParemioRom [8] 1 . The selection of these repertoires was based on the following criteria: (a) documentation of their materials, (b) their digital nature, which facilitated the processing of the proverbs extracted from each of them, and (c) the diatopic variety associated with the sources from which the proverbs were extracted.
The initial corpus consisted of a total of 4734 proverbs. To filter repeated or similar ones, the FuzzyWuzzy library [5] was used, called from the Python programming language (Version 3.6.1).
FuzzyWuzzy uses Levenshtein's distance to compare strings of characters [5] . The similarity parameter for matched strings was set at 85%. This allowed us to identify groups of proverbs that exhibited similarity equal or greater to the set parameter.
Out of any group of matched proverbs, we decided to keep those belonging to Refranero mexicano; while in those instances where the matched strings were made up of proverbs from the Peninsular Spanish sources, we decided to keep the proverbs that belonged to ParemioRom.
In the instance of a group of matched strings that belonged to a single source, it was decided to retain the first selected member of such group.
After applying this filter to the initial corpus, the repertoire was reduced to 4620 proverbs. The composition of the corpus is set out in Table 1 . 
Corpus processing
The separation of proverbs into smaller units was carried out in two phases. Firstly, the punctuation marks already present in the proverbs were taken advantage of: commas (,) and semicolons (;) were combined with adjacent vertical bars (|) automatically. The second part consisted in a manual revision of the output, with the aim of dismissing irrelevant divisions (i.e. some vocatives) and dividing the proverbs that did not signal internal divisions through punctuation, but with other types of boundaries, such as rhyme, conjunctions or, to a lesser extent, other signs not initially considered, such as colons (:). We agreed to denominate such internal prosodic constituents as hemistichs, following Pérez Martínez [10] , in an analogy of its use in metrical studies.
The divided proverbs were processed with a series of simple rule-based scripts called from the Python programming language. These take as input a divided proverb, on whose hemistichs apply a set of syllabification rules, a stressed syllable identifier 2 , and a resyllabification cycle of whose output is inferred a binary string (interpreted as series of stressed (1) and unstressed (0) syllables), equivalent to the metrical structure of the hemistichs, as illustrated by the examples in Table 2 . Table 2 . Examples of inputs and outputs of the rule-based scripts. Vertical bars (|) denote hemistich boundaries; stressed and unstressed syllables are represented by 1 and 0, respectively.
Divided proverb
Metrical structure A cada pajarillo|le gusta su nidillo 0100010|0100010 Pobre y tecolotero,|no te irás con dinero 1000010|0010010
From this process, the following variables were obtained for each hemistich: number of graphical syllables, number of beats, position of the last stressed syllable and metrical structure.
The identification of metrical syllables entailed the distinction of at least four different variables: phonological syllables, graphical syllables, beats, and metrical syllables.
Phonological syllables were assumed to be equivalent to the underlying syllabical representation of the utterance (the proverb), which was not taken into account in this study; graphical syllables were obtained through the output of the syllabification cycle of the scripts used and correspond to the syllabic divisions of isolated word tokens; beats were obtained through the output of the rules of resyllabification cycle and correspond to the units of a string of strong (stressed) and weak (unstressed) syllables. Finally, metrical syllables correspond to the output of the metrical analysis of the previous output, according to Spanish poetic meter conventions.
The number of metrical syllables (MS) per hemistich was determined on the basis of the number of beats per hemistich plus the application of a subtraction or addition operation given the following situations: MS = beats -1, if the last stressed beat is the third-to-last pulse of the string; MS = beats, if the last stressed beat is the penultimate beat of the string; MS = beats + 1, if the last stressed beat is the last beat of the string.
Rhyme labeling was done manually. Two types of rhyme were distinguished: assonance and consonance. Only hemistich-final rhymes were taken into account. Consonance was defined as the perfect match of the phonic material contained between the nucleus of the last stressed syllable and the right edge of two or more hemistichs. Assonance, on the other hand, was taken as the partial coincidence of phonic material contained between the nucleus of the las stressed syllable and the right edge of two or more hemistichs, restricted only to syllabic nuclei.
Consonant rhymes were required to match perfectly the syllabic nuclei involved, including vowels /i, u/ associated to the left edge of syllabic nuclei in ascending diphthongs.
Only one dialectal feature was taken into account in the labeling of rhymes, that of the distinction between phonemes /s/ and /T/ in most European varieties of Spanish. Therefore, some rhyme schemes were labeled as assonant or consonant depending on the geographical region associated with the source material (Mexico, in the case of Refranero mexicano, or Spain, in the case of Refranero multilingüe and ParemioRom).
The finest labeling was concentrated only on proverbs of two hemistichs, the most numerous, where the two rhyme types are distinguished. Proverbs of three or more hemistichs that presented a type of rhyme on the edge of their hemistichs were only labeled as rhymed. Proverbs formed by a single hemistich were considered to be rhymeless.
Results
Hemistichs
Number of hemistichs. As shown in Table 3 , binary proverbs, formed by two hemistichs, made up almost three quarter parts (74.94%) of the corpus, followed by single hemistich proverbs, proverbs formed by three hemistichs and proverbs formed by four hemistichs. Proverbs formed by five or more hemistichs made up only 0.86% of the corpus. A total of 9561 hemistichs were counted. Hemistich length. As shown in Table 4 , octosyllabic hemistichs were the most numerous, making up 22.62% of the corpus, but, unlike the distribution of proverbs by number of hemistichs, greater variety was found, especially among the ones with a length of eight metrical syllables or less (82.84% of the corpus). 
Rhyme
Presence of hemistich-final rhyme. Rhymed proverbs made up a slight majority (55.37%) of the corpus over rhymeless proverbs (44.63%), as seen in Table  5 .
Rhymed proverbs by number of hemistichs. Distribution-wise, there seems to be a great correlation between binary structure and presence of rhyme, as up to 79.44% of rhymed proverbs were formed by two hemistichs (Table 6 ). Type of rhyme. The most common type of rhyme found in rhymed proverbs formed by two hemistichs was consonance (53.40%), with a slight difference over assonance (46.6%), as shown in Table 7 . 
Isosyllabicity
Isosyllabicity was exhibited by only 1052 proverbs (22.77%) out of a total 4620. Then again, a strong affinity between this feature and binary structure was found, as 1012 (96.2%) out of 1052 isosyllabic proverbs were formed by two hemistichs. Metrical length seems to play an important role as well, as 47.05% of isosyllabic proverbs contained octosyllabic hemistichs (Table 8) .
Summary
Regarding or hypotheses, binary proverbs did indeed predominate over non binary proverbs, forming up to 74.94% of the corpus. Octosyllabic hemistichs Table 8 . Isosyllabic proverbs found in the corpus.
